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Jopociux OiMX IIypax-caMIpix JiHil Bicrap 3 macoio Tia  B3pocibIX OeNbIX Kpblcax-cammax JMHHE Bucrap ¢ Maccoit
260-300 rpamiB, Bikom 10-12 wmicsuiB. Jocmimkenus Tena 260-300 rpammoB u  Bo3pactom 10-12  mecsies.
[OKa3aJlo, 110 CTPOMa BEIMKMX CIMHHUX 3a03 InypiB MccienoBaHue IOKas3ano, YTO CTPOMa OOJBIIMX CIIOHHBIX
IpefcTaBieHa aMOP(HOI0 DPEYOBMHOIO, KOJArGHOBUMH  JKeJIe3  KpbIC  INpPEACTaBlIeHa  aMOP(HBIM  BEIIECTBOM,
BOJIOKHaMH 1 BifgpocTkamu (iOpoOnacTiB MK CYCIAHIMH  KOJUIATCHOBBIMH BOJIOKHAMH M OTpOCTKaMu (puOpoOsacTos;
KiHIIEBIMH  BIAJIIaMH  4YacTo4yoK; Tima ¢ibpobmactiB  Tena ¢ubpobdiacTo pacmooxeHi B Y3JI0BBIX
PO3MIIIIeHI Y BY3JOBHX IHTEPCTUIIIHHHMX BIICIKaX — MICIIX HMHTEPCTUIMAIBHBIX OTCEKAaX — MECTaxX KOHTaKTa 3-4 KOHEYHBIX
KOHTaKTy 3-4 KiHIEBUX BimmimiB. I3 cymuH remomikpommp- otmenoB. M3 coCyZoB TeMOMHKpPOLHMPKYJISTOPHOTO pycia
KYJSITOPHOTO pycia HaBKOJIO KiHIEBHX BiJJIUITIB YacTOUYOK BOKPYT KOHEUHBIX OTJENOB JOJIEK NPe00IagaloT KalmusIpsl 1
MEePEeBAXKAIOTh KAMUIAPH 1 HOCT KANIApH, Y NEPUIPOTOKOBIH  MOCTKAIMIUIAPHI, B HEPUIIPOTOKOBON COCAMHUTEIBHOH TKaHU —
CHOJY4YHIM TKaHHHI — MOCTKANUIIPU 1 BEHYNH. Y CTpOMi IMOCTKANWUIAPHI M BEHYNIBl. B cTpoMe OONBLIMX CIIOHHBIX
BEJIMKUX CIMHHHUX 3QJI03 IIypiB MICLEBUHA 3aXHCHUHA Oap’ep  jkesie3 KPBIC MECTHBIM 3alUTHBIA Oapbep MPEHMYLICCTBEHHO

MEePEBAKHO NPEACTABICHUHN IIa3MOLUTAMH 1 MakpodaraMu IpeAcTaBlIeH IUIa3MOLIUTaMU u Makpogaramu B
B MDKanWHApHOMY IHTepcTHIii Ta MakpodaramMu 1 MeXalMHApHOM MHTEPCTHUIMH U MakpodaraMu ¥ MacTOI[UTaMHU
MAacTOIIUTaMH B IIEPUIIPOTOKOBIH CIIOIYYHIH TKaHWHI. B IIEPUIPOTOKOBOH COCMHUTEIHHON TKaHH.
KorouoBi ciioBa: cianHHI 3271030, CTpOMa, HIyPH. KiodeBble c10Ba: CIIIOHHBIE XKeJe3bl, CTPOMa, KPBICHL.
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THYMUS VASCULAR BED
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Notwithstanding the widespread use of opioid analgesics in medical practice and the increased incidence of drug
addiction, especially among teenagers, the issue of the influence of opioids on the immune organs remains relevant.

52 white male rats of reproductive age with an initial body weight of 140-150 g were involved into study. Nalbuphine
was administered intramuscularly once daily at 10:00 —11:00 hours during 42 days, increasing the dose every 7 days. The
material was collected in accordance with conventional technique.

After one week of the introduction of Nalbuphine a moderate thickening of the basal membrane and enlargement of the
lumen of blood capillaries was observed. Within the two weeks the lumen of arteries, arterioles and venules was slightly dilated,
the nuclei of the endotheliocytes were slightly enlarged, occupying a significant portion of the cytoplasm; invaginations were
formed by the karyolemma. After three to four weeks the veins and venules were dilated, plethoric, interendothelial bonds in the
vascular wall were enlarged, the basal membrane was damaged, deformed red blood cells were found in the lumen of the
hemocapillaries, arranged in the “coin column”, often attached to the luminal surface of the endotheliocytes. The wall of arteries
and arterioles were thickened due to the edema of endotheliocytes and initial signs of sclerosis. After five to six weeks the
perivascular edemas and hemorrhages into the parenchyma thymus was detected. The vast majority of vessels vere “empty”. One
week after the drug was discontinued, no irreversible changes were found.
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The research is a part of complex topics, entitled “Features of the structural organization of the lymphoid organs and
vascular bed in ontogenesis in the norm and the regularities of their reorganization under the action of antigens, chemical and
physical factors on the organism” — the State registration number 0115U003903 and “Structure of organs and their
bloodstream in ontogenesis, under the influence of laser irradiation and pharmaceuticals, with violations of blood supply,
reconstructive operations and diabetes” — the State registration number 0110U001854.

For a long time opioid analgesics have been used for therapeutic purposes in medical practice [6,
9, 10]. Recently, experimental studies have been conducted on the impact of these drugs on certain
organs and tissues (eyeball, tongue, cerebellum, ulcer, pancreas, skin) [1, 3, 5, 7, 8]. However, in the
scientific literature, no data on the effect of narcotic analgesics on the organs of the immune system have
been found to date. The primary immune organs include the thymus, where antigen-independent
proliferation and differentiation of subpopulations of T-lymphocytes occurs. From thymus T-
lymphocytes enter into the vascular bed, spreading to T-dependent zones of the secondary immune
organs [4]. The latter provide an adequate response of the body to the penetration of foreign antigens.
Therefore, the study of the effect of opioids on the structure of the thymus is the relevant medical issue.

The paper is aimed at the study of the features of submicroscopic changes of the components of
the thymus vascular bed of white male rats of reproductive age in the dynamics of six-week exposure to
opioid nalbuphine and within one week after its discontinuation.

Material and methods. 52 white male rats of reproductive age with initial weight of 140-150 g
were involved into study. Nalbuphine was administered intramuscularly once daily at the same period of
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time (10:00-11:00) during 42 days, increasing the dose every 7 days. Experimental animals were divided
into 8 groups: Group | (n=5) involved intact animals; Group Il (n=5) animals were administered
intramuscularly with 8 mg/kg nalbuphine opioid daily for one week; Group Il (n=5) animals were
administered with 15 mg/kg nalbuphine during the second week; Group IV (n=5) animals were
administered with 20 mg/kg nalbuphine during the third week; Group V (n=5) animals were administered
with 25 mg/kg nalbuphine during the fourth week; Group VI (n=5) animals were administered with 30
mg/kg nalbuphine during the fifth week; Group VII (n=5) animals were administered with 35 mg/kg
nalbuphine during the sixth week; the material from Group VIII (n=5) animals were taken within one
week after the drug was discontinued. The controls were 12 white male rats, administered with 0,9 %
sodium chloride solution. Nalbuphine was administered in compliance with the patent Ne76564 U
Ukraine “Method for the simulation of physical opioid dependence in rats” [2].

The material was collected according to the conventional technique. The sections were made on
UMTP-6M ultramicrotome, using the diamond knife, (DIATOM) and double-contrasted with Reynolds
and uranyl acetate. The thymus sections were investigated using the electronic transmissive microscope
TEM-100. The photocoded material was examined using the SONY-H9 digital camera.

Results and discussion. Blood is supplied to the thymus of white rats with from numerous
branches of the thymus gland, bifurcating into the interlobular and intralobular arteries. The arcuate
arteries are branched from these vessels, forming the vessels of the hemomicrocirculatory bed.

The electron microscopic study of the thymus of white male rats of reproductive age showed that
one week after administration of nalbuphine a moderate thickening of the basal membrane and
enlargement of the lumen of the blood capillaries was observed. On the luminal surface of the endothelial
cells cytoplasmic projections were found. The nuclei of the endothelial cells were elongated; euchromatin
predominated in the karyoplasma (Fig. 1). Submicroscopically, the nucleolus was well contoured. The
nuclear shell (karyolemma) was even, without protrusions. In the cytoplasm, organelles were clearly
differentiated. Mitochondria, Golgi complex, endoplasmic reticulum, ribosomes were unchanged.
Submicroscopically, the veins and venules were slightly enlarged. The diameter of the arteries was
unchanged. During the observation period, the structural organization of the walls of arterioles and
venules was unchanged; however, perivascular edema was noted.

After two weeks of exposure to nalbuphine the electronic microscopy of the thymus of white
male rats of reproductive age has revealed the following ultrastructural changes: the lumen of the
arteries, arterioles and venules was slightly enlarged, the nuclei of the endothelial cells were slightly
enlarged, occupying a significant partion of the cytoplasm, and invaginations were formed by the
karyolemma. The luminal surface of the endothelial cells formed numerous microvilli. Organelles in the
cytoplasm of endothelial cells lost their contours. Lumen of veins was enlarged and filled with blood
corpuscles. The diameter of vessels of microcirculatory bed was enlarged. Red blood cells in the lumen
of blood capillaries were often arranged in “coin columns”. Sporadic erythrocytes have been detected in
the intercellular space, indicating about the damage to the walls of the vessels (Fig. 2). Enlargement of
the capillaries was somewhat narrowed due to the edema of the endothelial cells and the protrusion of the
plasmolemma into the lumen. Lumen of arterioles was slightly enlarged. Basal membrane venules were
thickened in places.

Figure 1. Cytoplasmic projections (1) on the lumen surface of the Figure 2. Ultrastructural changes in the medulla of the thymic
endothelial cell in the wall of the blood capillary in the cortical substance  lobules of white rat after two weeks of administration of
of the thymic lobules of white male rat within one week of administration  nalbuphine. Erythrocyte (1) in the enlarged intercellular space
of nalbuphine. 2 - nucleus of the endothelial cell; 3 - erythrocyte in the (2), nucleus of thymocyte (3), cytoplasm of thymocyte (4),
lumen of the blood capillary;4 - nucleus of thymocyte; 5 - thymocyte mitochondria (5). Magnification: x 8000.

cytoplasm. Electronic microphotography. Magnification: x 6000.
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After three weeks of administration of nalbuphine the electron microscopic study revealed
changes in the components of the microcirculatory bed. The enlargement of the lumen of the venules and
their blood filling was noted. Basal membrane of arterioles, blood capillaries and venules was thickened
in places, stratified and edematous, and the number of microvilli was increased on the luminal surface of
the endothelial cells. The nuclei of most endothelial cells were elongated; uneven contours of the
karyolemma were detected. Chromatin in the karyoplasm was distributed unevenly; the sites of the
heterochromatin near the nuclear shell were detected. The areas of clearness and damaged organelles
were found in the cytoplasm. The edema of pericyte nuclei, surrounded by the basal membrane of the
blood capillaries, was also noted. The bonding between pericytes and basal membrane of blood
capillaries was preserved (Fig. 3).

Submicroscopically, it has been revealed that veins and
venules were dilated, full-blooded, interendothelial bonds in
the walls of the vessels were enlarged, the basal membrane
was damaged, contributing to diapedesis of blood plasma
through the wall of the vessel, causing the perivascular
edema; the release of blood corpuscles into the parenchyma
was noted. In the lumen of the blood capillaries the
deformed erythrocytes, arranged in a “coin column”, were
often attached to the lumen surface of the endothelial cells.
e v e E X The wall of arteries and arterioles were thickened due to

Figure 3. Submicroscopic changes in the cortical edema of the endothelial cells and initial signs of sclerosis.
sbsarce of e hymic ol f e sl L fr %2 The most subrmicroscopic changes at his stage of the study
between the pericyte (1) and basal membrane (2) of blood ~ Were detected precisely in the blood capillaries. Their outer
capillaries. 3—elongat_ed nucleus of the endothelial cell, 4 - dijameter was enlarged. Basal membrane of the blood
cytoplasm of endothelial cell; 5 — nucleus of thymocyte, 6 — . . . . i .
cytoplasm of thymocyte, 7 — erythrocyte in the lumen of the ~ Capillaries was considerably thickened and stratified in
blood  capillary.  Electronic  microphotography. places. In their lumen, the deformed erythrocytes were
Magnification: x 6000. often arranged into clusters.

Electron-microscopically, after four weeks of the experiment, the nuclei of endothelial cells were
enlarged in the wall of blood capillaries, which became irregularly elongated with protrusions and
invaginations. Cytoplasm of the endothelial cells was thinned and cleared. The plasmolemma of the luminal
surface of the endothelial cells formed numerous protrusions and microvilli in the lumen of the blood
capillary, reducing their lumen. Mitochondria are cleared and enlarged. The Golgi complex is unstructured.
Ultrastructurally, at this stage of the study, changes in all components of the thymus vascular bed were
detected. Lumen of veins and venules were enlarged, vessels were deformed and full-blooded. Wall of arteries
and arterioles were thickened, their lumen was narrowed. In the components of the hemomicrocirculatory bed
the significant pathological changes have been found. Venules were full-blooded, interendothelial bonds were
dilated; basal membrane was of uneven thickness. Perivascular edema was detected. The basal membrane of
the blood capillaries was stratified and damaged in places. In the lumen of the blood vessels of the
microcirculatory bed, red blood cells were altered, binding with the endothelial cells. Blood capillaries were
also destructively altered. Edema and clearness of the endothelial cell cytoplasm was noted, which leads to a
narrowing of the lumen of the capillaries; “empty” vessels were detected. In the lumen of some blood
capillaries desquamated parts of the organelles and cytoplasm of the endothelial cells were noted.
Additionally, submicroscopically, after five weeks of administration of nalbuphine, it was discovered that a
large number of endothelial cells of the microvessels were unstructured, their nuclei were often damaged, with
signs of pyknosis and karyorrhexis, and the nuclear membrane was disintegrated. In some endothelial cells
the lysis of the cytoplasm was observed. The nucleus was darker due to the accumulation and predominance
of heterochromatin. The lumen surface of the endothelial cells contained a large number of protrusions and
microvilli with depressions in between. Mitochondria were enlarged and cleared, containing precipitates, and
their membrane was loose. The destructive changes in the Golgi complex and the endoplasmic reticulum were
revealed in the form of enlargements, absence of clear contours. The basal membrane was stratified,
thickened, damaged in places. Interendothelial bonds were enlarged, partially damaged, forming the dipnoous
defects of the wall. This leads to the release of the blood corpuscles into the parenchyma of the organ.

After six weeks of daily administration of nalbuphine the electron microscopic study of the
thymus of white male rats revealed the further structural pathological changes in all components of the
microcirculatory bed, which were irreversible. Veins and venules were enlarged, deformed, full-blooded.
Lumen of vessels was filled with deformed erythrocytes with signs of aggregation and adhesion.
Submicroscopically, in the wall of blood capillaries, venules and arterioles the edema of the endothelial
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cells, local thickening of the basal membrane and its partial destruction was detected, which led to the
formation of the dipnoous defects. It contributes to the perivascular edema and vascular hemorrhage (Fig.
4). The arteries and arterioles walls were thickened and their lumen was narrowed. The vast majority of
vessels were “empty”. In the components of the hemomicrocirculatory bed the deep destructive and
degenerative changes were detected. Edema and clearness of the endothelial cell cytoplasm was noted,
facilitating the narrowing of the lumen of the capillaries. The lumen was also narrowed due to the
numerous protrusions of the luminal surface of the plasmolemma of the endothelial cells; at the cross-
section the lumen was stellar-shaped. Some areas of the capillaries were so narrowed that they did not let
the blood cells to pass. The endothelial plasmolemma was damaged; its nuclei had signs of karyorrhexis.
The luminal surface of the endothelial cells contained numerous microvilli. Mitochondria were
vacuolated, their matrix was cleared. The destructive changes in the elements of the Golgi complex were
found; their membrane structures were destroyed. Similar destructive changes were detected in the
granular endoplasmic reticulum, leading to the reduced number of tubules, making their size smaller.

Interendothelial bonds are dilated, partially damaged, forming the dipnoous defects of the wall.
This leads to the release of the blood corpuscles in the parenchyma of the organ. The plasmolemma of the
endothelial cells of the blood capillaries formed numerous dome-shaped protrusions and microvilli in
their lumen. In many areas, the basal membrane of the blood capillaries was unclearly contoured,
damaged and stratified in places. The bonding between the pericytes and basal membrane of blood
capillaries was lost.

Within one week after the discontinuation of nalbuphine the electronic microscopy of the thymus
particles of white male rats revealed structural changes similar to the previous experimental group of
animals. The veins were dilated and deformed. Interendothelial bonds of the venules, blood capillaries
and arterioles were dilated, the basal membrane was unevenly thickened; perivascular edema was noted.
Reduced lumen, edema of the endothelial cell cytoplasm and local damage of the plasmolemma was
specific for the blood capillaries. Venous hyperemia was detected. The dipnoous defects of the wall of
the capillary were noted. In their lumen, red blood cells were altered with the signs of aggregation,
adhesion and thrombosis. The wall of arteries and arterioles remained thickened with sclerotic alterations.
Numerous “empty” vessels were found. In the components of the hemomicrocirculatory bed the deep
destructive and degenerative changes were detected. Vessels with dipnoous defects of the wall were
detected, which leads to the release of the blood corpuscles and plasma into the parenchyma of the gland,
leading to edemas and hemorrhages (Fig. 5).

Cytoplasm of the endothelial cells in the blood capillaries is thinned, cleared, containing
precipitates. The lumen of the blood capillaries was narrowed due to the numerous protrusions and
microvilli of the cytolemma of the endothelial cells; at the cross-section the lumen was stellar-shaped.
Some areas of the capillaries were so narrowed that they did not let the blood cells to pass. In some blood
capillaries, the plasmolemma of endothelial cells formed huge protrusions into the lumen; others were
damaged and without clear contours. In some cases the nuclei were enlarged, convex, and in others they
were often damaged, with signs of karyorrhexis. The plasmolemma of the luminal surface of the
endothelial cells contains a large number of protrusions, invaginations and microvilli. Mitochondria were
vacuolated. The membrane was loose. The destructive changes of the Golgi complex, namely, the
destruction of the membrane, and endoplasmic reticulum have been found, leading to the reduced number
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Figure 4. Deformed erythrocyte (1) in the parenchyma and destructive Figure 5. Deformed erythrocyte (1) in the parenchyma of thymus
thymocytes (2) around the erythrocyte in the thymic lobules of white male rat  of white male rat within one week after discontinuation of
after six weeks of administration of nalbuphine. 3 — nucleus of thymocyte; 4 —  nalbuphine. 2 — nucleus of thymocyte; 3 — cytoplasm of thymocyte.
cytoplasm of thymocyte. Electronic microphotography. Magnification: x 6000. Electronic microphotography. Magnification: % 6000.

114



ISSN 2079-8334. Csim meouyunu ma 6ionozii. 2017. Neo 4(62)

1. After one week of administration of nalbuphine moderate thickening of the basal membrane and
enlargement of the lumen of the blood capillaries was observed,;

2. After two weeks of the experiment, the lumen of the arteries, arterioles and venules was slightly
dilated, the diameter of vessels in the microcirculatory bed was enlarged, red blood cells in the lumen of
the blood capillaries were often arranged in a “coin column”;

3. After three weeks of the experiment, the basal membrane of arterioles, blood capillaries and venules
was thickened, stratified and swollen in places; the increased number of microvilli on the luminal surface
of the endothelial cells was detected:;

4. After four weeks of the experiment, changes in all components of the thymus vascular bed became
more apparent;

5. After five and six weeks the edema of the endothelial cells, local thickening of the basal membrane and
its partial destruction was detected in the wall of the blood capillaries, venules and arterioles, leading to
the formation of dipnoous defects, which leads to perivascular edema and hemorrhages. Numerous
vessels were “empty”’;

6. Within one week after discontinuation of nalbuphine, no irreversible changes were detected.

Perspectives of further research will encompass the establishment of the regularities of the nalbuphine-induced
restructuring of the thymus vascular bed.
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CYBMIKPOCKOIIIYHI 3MIHU KOMITIOHEHTIB
CYJIAHHOI'O PYCJIA TAMYCA ITPH JIi HA
OPT'AHI3M HAJIBY®IHY
I'apanko T. B., I'oaoBanskmii A. C.

3BaKaroud Ha MIMPOKE BUKOPUCTAHHS OIMIOTIHIX
aHATBTCTHKIB B MEJIMIIMHI Ta 3pOCTaHHs HAPKOMaHii, 0COOIHUBO
cepen MiWITKIB, aKTyalbHUM 3aJIMIIAETHCS IMHTAHHS BIUIMBY
omioiniB Ha iMyHHI opraHu. JlocmipKeHHs MpoBeieHO Ha 52
OUIMX IIypax-CaMIlIX PENpOIYKTHBHOIO BiKy 3 MOYaTKOBOIO
macoro Tima 140-150 r. Ilpemapar «HanOydin» BBOmIN
BHYTpIIIHEOM5130B0 1 pa3 Ha 100y o 10—11 roauHi mpoTsroMm
42 ni6, migBuImyroun no3y KoxkHi 7 mi6. 3abip marepianmy
TPOBOJIMIN 3TiZHO 3arajJbHONPUHHATHX TpaBuwi. Yepes3 oauH
TIDK/ICHb BBEJCHHS HAIOy(iHy CIOCTEpiraioch INOMipHE
HOTOBIICHHs 0a3anbHOI MeMOpaHH Ta PO3IIMPEHHSI IPOCBITY
KPOBOHOCHMX KamisipiB. Uepe3 JBa THKHI MPOCBITH apTepil,
apTepio Ta BEHyJ HE3HAYHO PO3LIUPEHI, sIpa eHIOTEIIONUTIB
Jemo 30UIbIIeH], 3aiiMalOTh 3HAYHY YacTUHY LUTOILIA3MH,
KapioyieMa yTBOPIO€ iHBariHarii. Yepe3 TpU-4OTHPH THKHI BEHU
1 BEHYNM pO3IIMPEHI, MOBHOKPOBHI, MDKEHIOTENaNbHI

CYBMUKPOKOIMWYECKHUE U3MEHEHUS
KOMIIOHEHTOB COCYAUCTOI'O PYCJIA TUMYCA
IIPA BO3JENCTBUM HA OPTAHU3M HAJIBY ®PHUHA

I'apanko T. B., ['osgoBanukuii A. C.

HecmoTpst Ha IIMpOKOE HCHOIB30BAaHUE OMUOMIHBIX
QHAIBTETHKOB B MEHUIIMHE M POCT HAPKOMAHUH, OCOOCHHO Cpean
MIOJIPOCTKOB, aKTyaJIbHBIM OCTAaeTCs BOIPOC BIMSHUS OIIMOUJIOB Ha
UMMyHHBIE opraHbl. VccienoBaHue mpoBeneHO Ha 52 Oenbix
KpBICaxX-CaMI[aX PeNpOIyKTUBHOIO BO3PACTa C HAYAIBHOH MacCOH
tenma 140-150 r. Ilpemapar «HanOydur» BBOAWIM BHYTP.-
mbliedHo 1 pa3 B cytku B 10-11 gacoB B TeueHue 42 CyToK,
TIOBBIMIAS 103y Kakzable 7 mHed.. 3abop Marephana MpOBOIMIIH
COIVIACHO OOLIETPUHATHIM MpaBwiaM. Uepe3 OnHY HEHEIo
BBeIcHHsT HalnOy(puHa HaOMIOAAIOCh YMEPEHHOE YTOJIICHHE
0a3abHOM MeMOpaHbl M pacLIMpeHHe NPOCBETa KPOBEHOCHBIX
KarmmisipoB. YUepes fBe Hezlenu NPOCBET apTepHi, apTepHol U
BCHYJI ~HE3HAUWTENBHO PpACIIMpeH, sApa SHAOTENHOLHTOB
HECKOJIBKO  YBENIMYCHBI, 3aHMMAIOT 3HAYUTENBHYIO  9acTb
IMTOILIa3Mbl, KapuosieMa oOpasyeT wHBarmHamuu. Uepes Tpu-
YeTelpe HEZIeNM BEHBl W BEHYJBl PACIIMPEHBI, ITOJTHOKPOBHEIE,
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KOHTaKTH B CTIHII CyAMH pO3IIMpeHi, 0OazaabHa MeMOpaHa
MOLIKO/DKEHA, Yy TPOCBITI reMoKamiiipiB  jaedopmoaHi
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CHANGES IN PERINEURIA
NERVE IN PAC

///////////////////////////////////////////////////////////////////////////////////////////

The absence of a unified concept of paclitaxel-induced peripheral neuropathy morphogenesis determines the need for a
detailed morphological study. This paper demonstrates ultramicroscopic changes in the structure of the perineurial and the
hematoendoneurial barriers of the sciatic nerve in albino rats caused by paclitaxel. Chemotherapeutic agent was administered
intraperitoneally at a dose of 2 mg/kg of body weight, each alternate day, 4 times. The experiment period was 120 days; during
the experiment, samples were collected for morphometric study and electron microscopic study. In the experiment, there were
determined changes in endoneurial blood flow manifested themselves as congestion, morphological signs of transendothelial
transport abnormalities, dystrophic changes in endothelial cells of varying severity and stages, thickening and dissociation of the
basement membrane. In the perineurium, the disorganization of fiber and cellular elements, deformation of the processes,
hydropic dystrophy of perineurial cells and impaired permeability of the perineurium progressing within the first months of the
experiment and gradually disappearing until the end of the experiment were observed.

Key words: Paclitaxel, perineurial barrier, hematoendoneurial barrier, peripheral neuropathy.
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The article is a part SRW "Morpho-functional characteristic of lesions of the central and peripheral nervous systems,
sensory organs caused by chemotherapeutic agents used for the treatment of oncological diseases, and the development of
neuroprotective therapy" (state registration number 0117U000672).

Taxanes are a group of broad-spectrum chemotherapeutic agents which are highly effective [3,
9]; however, they have a negative impact on the peripheral nervous system [7, 14]. Paclitaxel (P) is one
of the anti-neoplastic agents that affects the microtubules and prevents their depolarization resulting in
abnormal intraneuronal transport. This is how most researchers explain peripheral neurotoxicity of P [6,
11]. It is a dose-dependent effect which manifests itself in most oncological patients treated with P as
numbness, burning pain, paresthesia mainly in “gloves and socks” areas, joint and muscle pain,
disordered motor function [8, 14]. Despite numerous studies, there are currently no effective
neuroprotective schemes being able to significantly affect the clinical course of P-induced neuropathy. It
is due to lack of knowledge of the pathomorphogenetic mechanisms of peripheral neuropathy which
occur under the influence of the preparation. The overwhelming majority of research is limited to the
study of qualitative and quantitative aspects of the damage to conducting component of the peripheral
nerves since they are considered as the main ones in the development of P-induced peripheral neuropathy
(PIPN) [4, 5]. Some authors indicated the possible role of the disorganization of connective tissue
elements and the microcirculation system in the pathogenesis of PIPN; however, these issues were rarely
considered in the context of the pathomorphogenesis in general [12]. Changes in nerve fibers of the
sciatic nerve (SN) described in our previous studies, were accompanied by endoneurial edema of
different severity degrees [1]. Therefore, particular attention has been paid to the study of the effect of P
on the endoneurial capillaries as well as the perineurium of the SN under the influence of P.

Research purpose was to determine the patterns of structural and functional rearrangement of
the components of the hematoendoneurial and the perineurial barriers of the SN in dynamics of
experimental PIPN.

Materials and methods. Experiment was conducted on the random bred albino rats, weighing
150-200 g, that were divided into 3 groups. 35 animals of the 1% experimental group were administered
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